per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 

B29C 67/22, 63/22, 69/00 
B68G 7/05 //B29L 31/58 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 92/08601 

29 May 1992(29.05.92) 



(21) International Application Number: PCT/BE9 1/0008 1 

(22) International Filing Date: 18 November 1991 (18.1 1.91) 



(30) Priority data: 
9001093 



19 November 1990 (19.1 1.90) BE 



(71) Applicant (for all designated States except US): RECTTCEL 

[BE/BE]; De Broquevillelaan 12, B-1150 Brussels (BE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only) : CORNELIS, Eric [BE/ 
BE]; Graaf an Hoomestraat 36, B-2000 Antwerpen 1 
(BE). VAN HAUTE, Renaat [BE/BE]; F. De Pillecynla- 
an 3, B-9220 Hamme (BE). DEB/tfES, Bernard [BE/BE]; 
De Streep 4, B-8340 Sijsele (BE). JOURQUIN, Lucien 
[BE/BE]; Cooppallaan 156, B-9230 Wetteren (BE). 



(74) Agent: CLAEYS, R; Bureau Gevers S.A., Rue de Li 
vourae 7, Bte 1, B-1050 Brussels (BE). 



(81) Designated States: AT (European patent), BE (European 
patent), CA, CH (European patent), DE (European pa 
tent), DK (European patent), ES (European patent), FR 
(European patent), GB (European patent), GR (Euro- 
pean patent), IT (European patent), JP, LU (European 
patent), NL (European patent), SE (European patent), 
US. 



Published 

With international search report 



(54) Title: METHOD FOR MANUFACTURING A CUSHION WHICH IS AT LEAST COMPOSED OF A BODY, AN IN- 
TERMEDIATE FOAM LAYER AND AN UPHOLSTERY LAYER 




15 



/// A'\ ///////// W /////, 



15 

h 



v 

18 




/ 



(57) Abstract 

The invention relates to a method for manufacturing a cushion (9) which is at least composed of a steam permeable body 
(1), a mainly open cellular intermediate layer (2) and an upholstery layer (3), in which method the intermediate foam layer (2) is 
impregnated with a steam curable reaction mixture, the upholstery layer (3), the intermediate foam layer (2) and the body (1) are 
placed in a mould (6) having a first (7) and a second (8) gas permeable mould part, the upholstery layer (3) is sucked against the 
first mould part (7) and steam is injected through the second mould part (8) at such a temperature and for a sufficient time so that 
at least the intermediate foam layer (2) would be deformed substantially permanently, the upholstery layer (3) being sucked at 
least during a predetermined length of time against the first mould part (7) simultaneously with injecting said steam through the 
second mould part (8). 
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"Method for manufacturing a cushion which is at least compo sed of 
a body, an intermediate foam layer and an upholstery layer" . 

This invention relates to a method for manufacturing 
a cushion which is in particular destined for car seats and which is 
at least composed of a steam permeable body, a mainly open cellular 
intermediate foam layer and an upholstery layer, which method comprises 
5 the steps of : 

a) impregnating the intermediate foam layer with a steam curable 
reaction mixture ; 

b) placing the upholstery layer, the intermediate foam layer and the 
body in such a manner in a mould, comprising at least a first and 

10 a second mutually cooperating gas permeable mould parts, that 

both layers and the body are located along each other, the intermedia- 
te foam layer being placed between the body and the upholstery 
layer and this upholstery layer being placed along said first gas 
permeable mould part and the body along said second gas permeable 

15 mould part ; 

c) exerting a pressure upon the totality of said layers and said body 
placed along each other in said mould so as to deform at least 
the intermediate foam layer ; and 

d) injecting through at least one of both mould parts steam at such 
20 a temperature and for a sufficient time so as to deform the interme- 
diate foam layer substantially permanently* 

Such a method is disclosed in French Patent Application 
FR-A-2 540 427- In this known method, one or more impregnated 
pieces of synthetic foam are placed in a two-piece mould together 
25 with an upholstery layer of fabric. After closing this mould, steam 
is injected herein through both mould parts in order to deform the 
pieces of synthetic foam permanently and in order to fix them together, 
A drawback of this known method is "that it appeared 
to be unsuitable when a sharply profiled mould is used, for example 
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to realize a grooved outer surface, and this especially in combination 
with a relatively little flexible upholstery layer. 

An object of the invention is now to provide a method 
which remedies this drawback and which enables therefore to manufac- 
. 5 ture a sharply profiled cushion even with upholstery layers which are 
hard to deform. 

To this end, the upholstery layer is sucked against 
the first mould part and said steam is injected through the second 
mould part, the upholstery layer being sucked at least during a predeter- 

10 mined length of'time against the first mould part simultaneously with 
injecting said steam through the second mould part. 

Sucking the upholstery layer against the first mould 
part enables to fit even upholstery layers which are more difficult 
to deform in a simple way against this first mould part. In order 

15 to prevent the upholstery layer from becoming possibly detached again 
from the first mould part on certain places, this upholstery layer 
is still sucked during a certain time against the first mould part while 
steam is already injected into the mould through the second mould 
part. In this way, it is therefore possible to maintain the upholstery 

20 layer even during the action of the steam in the desired shape, possibly 
even until the reaction mixture is cured and the cushion has obtained 
therefore a substantially permanent shape. 

In a preferred embodiment of the method, according 
to the invention a substantially gas impermeable thermoplastic synthetic 

25 film is placed between the upholstery layer and the intermediate foam 
layer. By means of this film applied onto the upholstery layer, it 
is even possible to suck very gas permeable upholstery layers against 
the first mould part. Preferably, use is made of a synthetic film 
which is transformed by the action of the steam into a steam permeable 

30 adhesive layer which allows to adhere the upholstery layer to the 
intermediate foam layer. 

In a preferred embodiment of the method according 
to the invention, use is made of a body which is mainly composed 
of a mainly open cellular non-impregnated synthetic foam which has 

35 been shaped previously. This body can be shaped previously in a mould 
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or can be cut roughly out of a block of synthetic foam- Possibly, 
the body can also be composed of different layers, for example layers 
of different foam quality, such as different hardnesses, or a combination 
of synthetic foam layers with other steam permeable materials. The 
5 choice of the different layers allows also to determine the properties 
of the final product. These layers have to be fixed, for example glued, 
to each other. An advantage of the method according to the invention 
is that this body itself has not to be permanently deformable since 
the intermediate foam layer is provided for the shaping. The synthetic 
10 foam of the botfy keeps its initial properties as this foam has not 
beefl impregnated. 

In a suitable embodiment of the method according 
to the invention, the first mould part is preheated upto a temperature 
of 90 to 150°C and preferably upto a temperature of about 100°C. 

15 An important advantage hereof is that at this higher temperature 
the upholstery layer is easier to deform. Too high temperatures, 
however, may damage the upholstery layer, for example for temperature 
sensitive fabric types. 

Further particularities and advantages of the invention 

20 will become apparent from the following description of a method 
for manufacturing a cushion according to the invention. This description 
is only given by way of example and does not limit the scope of the 
invention. The reference numerals relate to the annexed drawings 
wherein : 

25 Figure 1 shows schematically a cross-section of 

different elements which allow to manufacture a cushion, more particu- 
larly a back of a car seat, by the method according to the invention ; 
and 

Figure 2 shows a cross-section through an open mould 
30 wherein a cushion has been manufactured by the method according 
to the invention , starting from the elements represented in Figure 
1. 

In these two figures, the same reference numerals 
relate to the same elements. 
35 The invention relates broadly to a method for 
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manufacturing a cushion comprising at least a steam permeable body 
L, a mainly open cellular intermediate foam layer 2 and an upholstery 
layer 3. Between the body 1 and the intermediate foam layer 2 and 
between the latter and the upholstery layer, an adhesive layer 4 and 

5 5 respectively may be provided. This adhesive layer 5 can be composed 
for example of. a thermoplastic synthetic film 5 which is transformed 
by the action of steam into a sticky adhesive layer. 

In the method according to the invention, use is 
made of a mould 6 wherein the body 1, the intermediate foam layer 

10 2 and the upholstery layer 3 are fixed to each other and wherein mainly 
the intermediate foam layer 2 and the upholstery layer 3 are permanently 
deformed. In order that the intermediate foam layer 2 would keep 
its deformation, this layer 2 is impregnated first with a steam curable 
reaction mixture. To this end, use can be made for example of a 

15 liquid reaction mixture having free NCO-groups and corresponding 
to one of the following types : 

- liquid polyisocyanates and/or. polyisocyanate derivatives, possibly 
diluted with organic diluents ; 

- aqueous emulsions of water-emulsifiable polyisocyanates and/or 
20 polyisocyanate derivatives ; 

- liquid prepolymers of polyols and isocyanates and/or isocyanate 
derivatives, possibly diluted with organic diluents, and 

- aqueous emulsions of water-emulsifiable prepolymers of polyols 
and isocyanates and/or isocyanate derivatives. 

25 Several additives such as flame retardants, plasticizers 

and inhibitors can also be added to this reaction mixture. Further, 
use can be made of a reaction mixture comprising an aqueous solution 
or emulsion of reactive precondensates of a thermosetting melamin- 
formaldehyde resin, urea-formaldehyde resin and/or phenol-formaldehyde 

30 resin. The latter reaction mixtures have already as such good fire 
resistant properties. 

Figure 2 shows schematically a vertical cross-section 
through a two-piece mould 6 which is mounted in a non represented 
press, in its open position. 

35 This mould 6 includes two mutually movable parts 
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7 and 8, between which a cushion 9 consisting of the elements represen- 
ted in Figure 1, is formed. 

The lowermost or first mould part 7 consists of 
a hollow body wherein a vacuum can be created through an opening 
5 10 in order to suck a layer which is placed on the mould surface 12 
against the latter through holes 11 which are uniformly distributed 
over this mould surface 12. The mould surface 12 of the lowermost 
mould part 7 shown in Figure 2 is sharply profiled and is in particular 
provided with raised ridges 13. This mould surface 12 comprises further 

10 also channels lVifor a heating liquid which allow to preheat the mould 
part 7 upto a temperature of 90 to 150°C and more in particular 
to a temperature of about 100°C 

The uppermost or second mould part 8 consists, as 
well as the lowermost mould part 7, of a hollow body wherein steam 

15 can be introduced through openings 15, which steam leaves this mould 
part 8 then through a series of holes 16 which are uniformly distributed 
over the mould surface 17 of this second mould part. This mould 
surface 17 comprises also channels 18 for a heating liquid, which allow 
to preheat the uppermost mould part 8 preferably upto a temperature 

20 of 110° to 180°C and more in particular upto a temperature of 1»0 
to 150°C. 

In the method according to the invention, the upholste- 
ry layer 3 is placed upon the mould surface 12 of the preheated lower- 
most mould part 7 and sucked by means of the vacuum created in 
25 this lowermost mould part 7 against the latter. 

In most cases, it is required to apply a substantially 
gas impermeable synthetic film 5 onto the upholstery layer 3 in order 
to enable that the upholstery layer 3 is sucked sufficiently strongly 
against the mould surface 12, for example when the upholstery layer 
30 3 is permeable itself. The upholstery layer 3 can consist for example 
of a woven fabric, against which is possibly applied previously a thin 
backiriglayer of synthetic foam. The synthetic film 5 is preferably thermo- 
plastic and this in such a manner that it melds away under the action 
of steam and is transformed into an adhesive layer. 
35 The impregnated intermediate foam layer 2 and 
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the body 1 are then placed, onto the layers 3, 5 which fit closely against 
the mould surface 12, after which the mould 6 is closed. 

In a variant embodiment, the upholstery layer 3, 
the intermediate foam layer 2 and the body. 1 can possibly be placed 

5 together into the mould 6. 

By closing the mould 6, a pressure is exerted onto 
the superimposed layers 2, 3 and the body 1 so that at least the interme- 
diate foam layer 2 is deformed onto the body 1. The thickness of 
the materials placed in the mould 6 can decrease hereby upto 10 %. 

10 In some cases," However, it can be provided that the thickness remains 
substantially unchanged. In order to deform the layers 2, 3 and possibly 
the body 1 substantially permanently, steam is injected through the 
uppermost mould part 8 pressed against the body 1, which steam has 
to penetrate into the intermediate foam layer 2. 

15 The body 1 can be composed of a rigid material 

which is sufficiently porous or wherein holes are provided in order 
to allow the steam to pass with a relatively small resistance. However, 
the body 1 is preferably made of a mainly open cellular synthetic 
foam which does not necessarily has to be thermicaliy deformable 

20 and which has therefore not to be impregnated so that this foam -keeps 
its initial properties. This is clearly not so for the cushions according 
to FR-A-2 5*0 *27 wherein ail pieces of synthetic foam are impregnated 
so that they become for example less flexible. The synthetic foam 
can be for example polyurethane foam. In order to obtain certain 

25 so called comfort properties, the hardness of the synthetic foam of 
thejbody 1 is preferably larger than the hardness of the intermediate foam 
lays- 2. . 

The steam has to be injected at such a temperature 
and for a sufficient time in order that the reaction mixture, the mter- 

30 mediate foam layer 2 is impregnated with, would react in order to 
provide the intermediate foam layer 2 with a substantially remaining 
deformation. According to the invention, superheated steam at a 
temperature of 120 to 200°C and preferably of 150 to 170°C is suited 
hereto. The use of steam in combination with an impregnation allows 

35 to obtain quickly a remaining deformation and this at relatively low 
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temperatures which are not detrimental for the upholstery layer 3 
nor for the body I. It has been found that the minimum required 
time of steam injection is usually comprised between 5 and 60 seconds 
and that in most of the cases about 30 seconds are sufficient in order 
5 to obtain the desired results. 

According to the invention, the upholstery layer 
3 is sucked for a certain time against the lowermost mould part 7 
during the injection of the steam so as to prevent this upholstery 
layer 3 from coming loose locally from the lowermost mould part 

10 7 and from takltlg in this way a not desired shape. This is true as 
well when a thermoplastic synthetic film 5 is applied onto the up- 
holstery layer 3 or not. In case use is made of a thermoplastic 
synthetic film 5, which is transformed by the action of the steam 
into a steam permeable adhesive layer, the vacuum is preferably maintai- 

15 ned, even after this transformation, so as to enable to remove the 
steam through the openings 11 of mould part 7. 

The action of the steam causes not only a substantially 
permanent deformation of the upholstery layer 3, the intermediate 
foam layer 2 and possibly the body 1 but also an activation of the 

20 adhesive layers k and 5 in order to glue the hereinbefore mentioned 
layers 2 and 3 and the body 1 against each other. In some cases, 
the reaction mixture, the intermediate foam layer 2 is impregnated 
with, provides already for a sufficient adhesion so that no additional 
adhesive layers are required. 

25 Appropriate adhesive layers which can provide for 

the necessary adhesion between the different composing elements 
of the obtained cushion are firstly thermoplastic hot melt films or 
powders based on thermoplastic polymers, such as polyolefins, EVA, 
polyesters, polyamides and polyurethanes having a suitable melting 

30 point for example of between 80 and 180°C. Further, there are also 
suitable liquid thermoplastic or thermosetting glues which are either 
or not dissolved in an aqueous or in an organic solvent, as well as 
the one or two components reactive glues. 

After the steam injection, the cushion is cooled 

35 down for example by sucking away ambient air through the lowermost 
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part 7 or by blowing pressurized air into the cushion through the upper- 
most mould part and by sucking this air away through the lowermost 
mouid part. 

In a more efficient embodiment, the cushion is however 
5 cooled down by means of pressurized air which is introduced through 
an opening 19 into the lowermost mould part 7 and which is sent 
through the formed cushion through the holes 13 into the lowermost 
mould surface 11. During this cooling phase, the cushion 9 cools 
down and the possible adhesive layers solidify. As the temperature 
10 of the lowermost mould part is lower than the temperature of the 
uppermost mould part and as the pressurized air reaches the adhesive 
layers and the impregnated intermediate foam layer quicklier through 
the lowermost mould part, the duration of the cooling phase can be 
limited by using the pressurized air to about 10 seconds. After the 
15 cooling phase, the mould 6 is opened in order to remove the manufactu- 
red cushion. 

Hereinafter is given further an example wherein 
a back cushion for a car seat is prepared by means of the mould 6 
represented in figure 2. 
20 In this example, use is made of the following materials : 

for body 1 : polyether foam of medium hardness and having a density 
of 18 kg/m 3 

for the intermdiate foam layer 2 : polyether foam of soft quality 

having a density of 23 kg/m 3 
25 for the upholstery 3 : polyester seat fabric 

as reaction mixture : 36-* parteof polyol (Tercarol 2) 

24.6 pans of isocyanate (4W40) (Bayer Product) 
30 parts of thinner (1,1,1 trichloroethane) 
Firstly, the temperature of the uppermost mould 
30 part 8 is adjusted at 140°C and the temperature of the lowermost 
' mould part 7 at 95°C. The upholstery layer 3 and the synthetic film 
or adhesive layer 5 (type : polyamide glue Platiion H2 - Atochem) 
are then applied onto this lowermost mould part 7 and are sucked 
against this mould part 7. Next, the intermediate foam layer 2, having 
35 the thickness of 30 mm and which has been impregnated per m 3 with 
an amount of the reaction mixture comprising 5 kg of dry substance 
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dry pick-up), the adhesive layer 4 and the body 1 are placed 
in the mould 6, which takes about 30 seconds. 

After placing these materials, the mould 6 is closed 
which takes about 5 seconds. 
5 Then, superheated steam at 160°C is injected through 

the uppermost mould part 8 for about 30 seconds. During this steaming, 
a vacuum is still maintained in the lowermost part 7 so that after 
the adhesive layers k and 5 are molten, the steam is sucked away 
through this lowermost mould part 7. 
10 -Jn the following cooling phase of about 10 seconds, 

pressurized air is blown into the formed cushion through the lowermost 
mould part 7. 

Opening the mould and demoulding takes each time 
about 5 seconds so that the whole cycle is completed already in about 
15 85 seconds. 

It will be clear that the invention is in no way 
limited to the hereinabove described embodiments but that these embodi- 
ments can be modified in many ways within the scope of the present 
invention. 

20 As upholstery layer, use can for example possibly 

be made of a previously manufactured cover wherein the body and 
different layers are applied before placing them as a whole into the 
mould. 

Further, it is also possible to provide additional 
25 steam permeable layers, for example against the back side of the 
body. 

In this body may also be provided reinforcement 
elements such as for example a tube frame. 
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CLAIMS 

1. A method for manufacturing a cushion (9) which 
is in particular destined for car seats and which is at least composed 
of a steam permeable body (1), a mainly open cellular intermediate 
5 foam layer (2) and an upholstery layer (3), which method comprises 
the steps of : 

a) impregnating the intermediate foam layer (2) with a steam curable 
reaction mixture ; 

b) placing the upholstery layer (3), the intermediate foam layer (2) 
10 - and the b*>dy-*in such a manner in a mould (6), comprising at least 

a first (7) and a second (8) mutually cooperating gas permeable 
mould parts, that both layers (2,3) and the body (1) are located 
along each other, the intermediate foam layer (2) being placed 
between the body (1) and the upholstery layer (3) and this upholstery 
15 layer (3) being placed along said first gas permeable mould part 

(7) and the body (1) along said second gas permeable mould part 

c) exerting a pressure upon the totality of said layers (2,3) and said 
body (1) placed along each other in said mould (6) so as to deform 

20 at least the intermediate foam layer (2) ; and 

d) injecting through at least one of both mould parts (7,8) steam at 
such a temperature and for a sufficient time so as to deform the 
intermediate foam layer (2) substantially permanently, characterized 
in that the upholstery layer (3) is sucked against the first mould 

25 part (7) and said steam is injected through the second mould part 

(8) , the upholstery layer (3) being sucked at least during a predetermi- 
ned length of time against the first mould part (7) simultaneously 
with injecting said steam through the second mould part (8). 

2. A method according to claim 1, characterized 
30 in that a substantially gas impermeable thermoplastic synthetic film 

(5) is placed between the upholstery layer (3) and the intermediate 
foam layer (2). 

3. A method according to claim 2, characterized 
in that said synthetic film (5) is transformed by the action of the 

35 steam into a steam permeable adhesive layer so as to adhere the 
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upholstery layer (3) to the intermediate foam layer (2). 

A method according to any one of the claims 
1 to 3, characterized in that said body (1) is mainly composed of 
a mainly open cellular non-impregnated synthetic foam (1) which has 
5 ' been preshaped. 

5. A method according to any one of the claims 
1 to k, characterized in that said intermediate foam layer (2) has 
a hardness smaller than the hardness of the body (1). 

6. A method according to any one of the claims 
10 J to 5, characterized in that the upholstery layer (3) is deformed 

against the first mould part (7) by said suction before placing the 
intermediate foam layer (2) and the body (1) into the mould. 

7. A method according to any one of the claims 
1 to 6, characterized in that said first mould part (7) is provided on 

15 its side directed towards the other mould part (8) with ridges (13) 
which are pressed into the intermediate foam layer (2) when exerting 
said pressure. 

8. A method according to any one of the claims 
1 to 7, characterized in that said first mould part (7) is preheated 

20 upto a temperature of 90 to 150°C and preferably upto a temperature 
of about 100°C. 

9- A method according to any one of the claims 
1 to 8, characterized in that said second mould part (8) is preheated 
upto a temperature of 110 to 180°C and preferably upto a temperature 
25 of 140 to 150°C. 

10. A method according to any one of the claims 
1 to 9, characterized in that said upholstery layer (3) is a fabric provi- 
ded with a thin backing layer of a mainly open cellular synthetic foam. 

11. A method according to any one of the claims 
30 1 to 10, characterized in that use is made of a liquid reaction mixture 

containing free NCO-groups and corresponding to one of the following 
types : 

- liquid polyisocyanates and/or polyisocyanate derivatives, possibly 
diluted with organic diluents ; 
35 - aqueous emulsions of water -emulsifiabie polyisocyanates and/or 
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polyisocyanate derivatives ; 

-liquid prepolymers of poiyois and isocyanates and/ or isocyanate 

derivatives, possibly diluted with organic diluents, and 
- aqueous emulsions of water-emulsifiable prepolymers of polyols 
5 and isocyanates and/ or isocyanate derivatives* 

12* A method according to any one of the claims 
1 to 10, characterized in that use is made of a liquid reaction mixture 
comprising an aqueous solution or emulsion of reactive precondensates 
of a thermosetting melamin-formaldehyde resin, urea-formaldehyde 
10 resin and/or phenol-formaldehyde resin. 

13. A method according to any one of the claims 
1 to 12, characterized in that super-heated steam is injected at a 
temperature of 120 to 200°C and preferably at a temperature of 150 
to 170°C. 

15 14. A method according to any one of the claims 

1 to 13, characterized in that said steam is injected during 5 to 60 
seconds and preferably during about 30 seconds. 

15. A seat, in particular a car seat, obtained by 
the method according to any one of the claims 1 to 14. 

20 . 
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